Squid, Todarodes sagittatus (Lamarck) in Norwegian coastal waters during the autumn 1977 and spring 1978. by Wiborg, Kristian Fredrik
This paper not. to be cite~d withou..:L.E.Eior reference to the author 
~· 1978/ K:l6 International Council for 
the Exploration of the Sea ·~· . Shellfish Committee 
. '"~ &lnio&W 
SQUID, TODARODES SAGITTATUS (LAMARCK) IN NORWEGIAN 
COASTAL WATER.S DURING THE AUTUMN 1977 AND SPRING 1978 
by 
Kristian Fredrik Wiborg 
Institute of Marine Re search 
Box 1870, 5011 Bergen Norway 
INTRODUCTION 
T.s>P§-!.9.9-~_s _ _s§-g_!!_t~_!:ld2 is the only squid of commercial importance in 
Norway. During the years 1949 - 1971 it came to the Norwegian coast 
nearly every autumn, failing only in 1951, 1952, 1956 and 1961. The 
yield of the fishery varied considerably, from more than 10 000 tonnes 
to 0. The biology of :!'.! _ _s~_gitt!i!~~ was studied in 1970 - 1972 (WIBORG 
1972). 
MATERIALS AND METHODS 
Squid was collected from the cornmercial fishery and during research 
cruises from October 1977 till May 1978 (Table 1). 
The squid were deep-frozen and thawed in the laboratory before exami-
. •,'. 
nation. Mantle length was measured to the nearest cm below, while 
total weight and weight of liver were determined to the nearest 10 g 
below. The length of gonads was measured to the nearest cm, the 
weight to the nearest g. Sex, stage of maturity and egg size were 
determined macroscopically and under a microscope. 
Stomach contents were determined under a stereoscopic microscope 
and stomach filling estimated in a six degree scale. 
RESULTS 
1, Fig. 1). 
Fro1n 1977 w1til 1v1arch 1978 the mean 1nantle length increased 
f.eorn 8 ern " In d near Cape Stad the squid were 
larger than in the other localities. The mean sizes corresponded very 
well with the curve drawn earlier (WIBORG 1972). 
Males \;vere, on average, 3 5 cm smaller than the females, e. g. at 
Selfl)y in October 24.9 cm and 27.9 cm for males and females respec-
tively, and in Syltefjord in March, 34. I ern and 39. 1 cm, This is 
also in ccordance vvith earlier investigations ("WIBORG 1972), 
(Table 1). 
The rnean total weight increased from about 400 g in October to 1. 500 g 
in 1v1a:r-ch, but the range of variation was considerable, In March the 
maxhnurn vveight was 2, 320 g, but ccording to local fisher1nen, squid 
up . 900 g were caught in .April May. 
The elation of mantle weight to total weight was studied (Fig. 2) 
and lie:c ob ervations (WIBORG 1972) confirrned, At the sarne mantle 
om were heavier than those from other locali-
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Table 2 the liver per s diffe ent localities and months. 
The variations are considerable, at HusjZSy 4 = 15% in Syltefjord 7 - 22%. 
The 
l41o in 
was highest in Syltefjor 
to about 10% in 1viarch. 
decreasing from 13 -
As rile , (WIBORG 1972) lY1ales were scarce (Table 1, Fig.l). 
At and Hus the percentage decreased from 12 14% from October 
to Novernber. In Syltefjord 1nales only made up 2- 5% of the population, 
and were sornetin1.e s completely lacking. 
vvere immature, the females mostly in stage I in the scale 
of WIRZ ( 1963). In female caught in Syltefjord had 
nidamental glands 13 cm in length, an ovar·y weighing 54 g, and eggs 
in III (diamete 1.2 1.5n"1.m). In the Mediterranean, this stage 
is observed in March July, while mature females (stage IV) do not 
October (MANGOLD WIRZ 1963). 
The frequency of various food 
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ing ix.~ 37 4:8% of the stornachs, but further south in only 15 ~ 26%. 
As T. i cannibalistic when other is scarce, 
fhis y ind:i te tte r feeding conditions in the Syltefjord area, 
.E(rill vva. s very fr Selfl)y in October and at Vingen in December, 
was very common in Syltefjord, especially in 
in Ja.nua:ry" 
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CTS OF THE FISHERY FOR T. SAGITTATUS IN NOR.WAY 
As in earlier years, the occurrence of T. sagitt~tq,s_ in 1977 coincided 
with s s off the west coast of Norway in August-
Septernber. The same occurred in previous years (WIBORG 1972) and 
was taken as an 
origin. 
of the influx of water masses of Atlantic 
During the auturnn of 1977 and spring of 1978 about 200 tonnes of 
T. ~ were fished in Norway. The catch was partly used for 
bait, partly for human consumption. The introduction the squid on 
the Norwegian market has been successful, and there is an increasing 
den1and. 'The problern is the irregular occurrence of '!'. s~_g,!tta_!:~~ in 
Norwegian coastal waters, with periods of complete absence for up to 
six years. With the eat quantities caught in some years, it is to be 
expected that the stock sornetimes may be of a considerable size. How-
eve ~ there is still little or no information on the main habitat and-
ar s of the stock of T sa_g,!ttatus. Spain is quoted to 
tonnes of the species per year 1975). How-
rnarine scientists (GUERRA and GAN pers. comm.). 
the author that the species fished eblanae. 
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All squid were immature. Males constituted 12- 14 % of the stock off 
northern Norway, decreasing to 7-9% in November. Farther south 
males were scarce, in some samples completely absent. 
L 
A fen1ale caught in May had eggs in stage III, usually found in March -
July in the Mediterranean (MANGOLD- WIRZ 1963). Earlier observations 
on the of T, = sa_sitt~,!u~ were confirmed. Fish dominated, mostly 
herring saithe, but squid was also common. Crangon almanni was 
a usual food organisn~ on the west coast during winter. 
The degree of filling of the stomachs was usually low, but near Cape 
Stad 30% of the stomachs were full or distended, the contents making 
up to 17% of the total weight. Information on the occurrence of T. 
T. sagittatus in other Atlantic areas is still scarce. None or very few 
are caught during the squid fisheries near Ireland and Spain. 
It is suggested that future investigations should include the Atlantic 
slopes off Scotland and Ireland and the ocean farther southwest to the 
Azores. 
T 1v1ate rial of T 
--· ·--~-----
studied in the present investigation" 
I . 
·weight, 
.l:.:.:..rea Position ~1v1antle length, cm 
Q - ~ . 
rS C)1 ! Variation I Mea1 SD l Variation I Mean I SD T /0 
t 
1977 October l Se 66 lL 5 N 12 58 E 132 14. 3 23-32 27.7 1.7 230-650 426.0 82.8 
November 2 !I il ll 7 92 7. l 23-35 30.8 2.0 260-830 540.8 127' 7 
October 25 Hus9)y 69 29 N 17 29.5 E 12 88 12. 0 25-35 30.3 1.7 320-840 554.0 . 7 
-·· 
November 15 I! y n 9 91 9.0 28-35 32. 1 1.5 400-850 649. 7 10 l. 1 
October 29 Syltefjord 61 56 N 05 36. 5 E 4 79 4.8 30-37 35.0 1.8 590-1360 1000. 1 l 74. 8 
December 6 il 11 !I 2 93 2. 2 34-41 37.5 1.3 830-1510 1172.3 141. 6 
December 14 l1 l) !! 11 0 60 0 3.1-4 1 37.3 1.7 690-1700 1176.9 167. 8 
December 10-11 Suladypet 1) 64 04 I'~ 08 12 E 1 9 (10) 31-35 32.7 1.9 530-850 646.9 103. 3 
Decernber 14 Vingen 1) 6 1 4 9. 8N 0 5 19 E 0 29 0 33-40 35.4 1.5 700-1270 894.1 128. 0 
1978 February 1 H· 2) I! 11 0 4 0 34-39 37 .. 5 - 830-1190 1060 
January 16 Syltefjord 61 56 N 05 36. 5 E 1 66 (1. 5) 32-45 39.1 2. 2 750-1920 13 68. 0 243.4 
Mar 15 n I! !I 4 37 (10. 4) 32-44 39.0 2. 9 930-2320 1446. 6 327.9 
May 10 !I 17 !I 0 5 0 40-46 42.6 2. 7 
1) Rlv "Ha vdrpn" 
2) R/V "Peder R~nnestad11 
Table of li'"~rer in per total V\reight of T. sagittatus in 1977 - 1978. 
Localitv Date Num.- Mean 
Percentage of liver SD 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ber 1o 21 22 
=rus!2Sy 25. X 80 9.8 2.2 1.3 1.3 1.3 8.8 17. 5 21. 3 12. 5 16.3 8.8 3. 8 5.0 2. 5 
H 15$ XI 99 9.1 2.2 - 2.0 10. 0 15.2 15.2 16. 2 13. 2 15. 2 7.0 3.0 3.0 
Syltefjord 29. X 79 14. 9 2.4 
- - - - -- 2. 5 1.3 2.5 7.612.718.519.013.912.7 5.1 3.8 .... 1.3 1.3 
n 6. XII 87 14. 2 2.5 
- - - - - 1.2 6.9 5.811.512.617.214.911.510.3 4.6 1.2 2.3 -
-- 11 14. XII 59 13. 1 2.4 - - - 1.7 1.7 8.5 5.1 3. 4 13. 5 2 2. 0 17. 0 6. 8 15. 3 3.4 1.7 
Su1adypet 10. XII 10 ll. 2 2 .. 4 
- - -
10 10 
-
10 ·20 20 20 
-
10 
Vingen 14. XII 29 9.0 1.8 3.4 - 3.4 10.3 17. 2 27.6 17 .. 2 17.2 
-
3.4 
Syltefj ord 16. I 60 11. 6 2.4 - - - 1.7 11. 7 6. 7 11. 7 2 1. 7 11. 7 15. 0 3.3 10.0 3.3 3 .. 3 
ll 15. III 37 10. 2 3.3 2. 7 2. 7 5.4 2. 7 24.3 8. 1 8. 1 10.8 10.8 8.1 8.1 
-
5.4 2. 7 
11 
,I 
{I 
Table 3. Frequency percentage of food organisms in the stomachs of T..: _ ~eg~tJ:etl!.~· 
Locality Date Fish Squid Krill Shrimps Amphi- Poly- Par- Indeter-
chaetes euchaeta mined 
Sel~y LX 41.5 37.2 43.5 16.2 16.2 4.9 30.6 
" 
2. XI 45.9 43.8 8.3 3.2 25.0 2.1 2. 1 
Huspy 25. X 44.3 44.3 7.7 7.7 17.3 1. 9 3.8 
11 15. XI 46. 1 48.0 2.0 4.0 6.0 4.0 6.0 
Syltefjord 29. X 75.0 21.4 3.6 10.7 
,, 6. XII 46.5 18.5 5.6 40.8 5.6 3.7 9.3 
11 14. XII 57.0 25.7 5. 7 31.4 
" 
16. I 17.3 15.5 62.0 22.4 
11 15. Ill 85.3 18.3 38.2 
Vingen 14. XII 67.0 20.8 33.3 4.2 41.5 
Table 4. Percentage of T. 
- !~$!~t!i!t.:~ stomachs with various degrees 
-
of filling in different localities 1977 - 1978. 
Locality Date 0 I II Ill IV V 
Selfl)y I. X 1.6 26.6 57.8 9.4 1.6 3.2 
11 2. XI 2. 1 34.4 44.8 12.5 5.2 1.0 
Hus~y 25. . 8 33.3 21.0 9.9 
11 15. . 6 27.0 58.7 9.5 
Syltefjord 6. .3 30.3 14.6 12.3 3.4 
11 14. .4 35.0 23.4 3.3 
11 16. .0 44.6 23. 1 6.2 4.4 
11 15. .2 9.8 39.2 19.5 9.8 9.7 
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Fig 1. Mantle length of T. sagittatus October 1977 - March 
1978. 1) Se1~y October 1-3, 2) Se19)y November 2, 3) Hus9)y 
October 25, 4) Hus~y November 15, 5-7) Sy1tefjord October 
29, December 6 December 14, 8) Vingen December 14, 9) 10) 
ltefjord January 16, March 15. 
Black columns: males, white: females. 
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Relationship! mantle length to total weight in T. sagittatus. 
Localities and dates as in Fig. 1. 
